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ABSTRAKT 
 
.YDOLWQtYRVNRYêPRGHO MH]iNODGQtPSĜHGSRNODGHPNYDOLWQtKRRGOLWNXSĜL
SRXåLWtPHWRG\]WUDFHQpKRYRVNX9HOPLGĤOHåLWRXVRXþiVWtWpWRWHFKQRORJLHMH
L]QRYXSRXåLWtYRVNĤSRPRFtjejich regenerace a rekonstituce. 
 
 
 
 
.OtþRYiVORYD 
 
YRVNRYêPRGHOUHJHQHUDFHYRVNĤUHNRQVWLWXFHYRVNĤ 
 
 
 
 
 
ABSTRACT  
 
 
A quality wax pattern is a basic presumption of a quality final casting when 
using "a lost wax process". Very important is also re-using the waxes through 
the process of wax recycling and wax reconstitution. 
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3UiFH MH YČQRYiQD RSWLPDOL]DFL YRVNRYêFK PRGHOĤ VH ]DPČĜHQtP QD
]DĜt]HQt DPDWHULiO\SRXåtYDQpY WHFKQRORJLLQDY\WDYLWHOQêPRGHO1HMSUYHVH
]DEêYi D SRSLVXMH PHWRGX SĜHsQpKR OLWt SRPRFt Y\WDYLWHOQpKR PRGHOX
3RVWXSQČ MH UR]HEUiQ WHFKQRORJLFNê SURFHV YêURE\ RGOLWNX NDP SDWĜt
YVWĜLNRYiQt YRVNX VHVWDYRYiQt PRGHOĤ REDORYiQt PRGHOĤ Y\WDYRYiQt
PRGHORYp KPRW\ åtKiQt VNRĜHSLQ RGOpYiQt D GRNRQþRYDFt operace. Je zde 
WDNp]PtQNDRPDWHULiOHFKSURPDWHþQRXIRUPXDMHMtYêUREČ 
'DOãt NDSLWROD VH ]DEêYi GUXK\ YRVNĤ -HMLFK VORåHQtm, vlastnostmi a 
UHJHQHUDFt D UHNRQVWLWXFt YRVNRYêFK PRGHOĤ 5HJHQHUDFH D UHNRQVWLWXFH
YRVNRYêFK PRGHOĤ MH ]HMPpQD Y GQHãQt GREČ YHOPL GĤOHåLWêP WpPDWHP
SURWRåHYHVOpYiUQiFKMHVQDKDRFRQHMPHQãtPQRåVWYtRGSDGRYpKRYRVNX 
V SRVOHGQt þiVWL MH UR]HEUiQ SRSLV YVWĜLNROLVX -H ]GH SRSViQR Mak 
pracuje a jsou zGHXNi]N\YVWĜLNROLVĤSRXåtYDQêFKYHVOpYiUQČ 
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1.1 ÒYRGGRWHFKQRORJLH 
 
0HWRGD Y\WDYLWHOQpKR PRGHOX QHEROL WDNp ³ORVW ZD[³ QHER ³LQYHVWPHQW
FDVWLQJ³ GQHV ]DVWiYi NOtþRYRX SR]LFL QD SROL PRGHUQtFK WHFKQRORJLt OLWt NRYĤ
/]H ML ]DþOHQLW PH]L WHFKQRORJLH QHDU-netshape SURGXNW\ EOt]Np KRWRYêP
YêURENĤP NG\ VH SĜHPČQD PDWHULiOX UHDOL]XMH QD WYDU\ D UR]PČU\ EOt]Np
KRWRYêPYêURENĤP7HUPtQQHDU-net-VKDSHQHO]HFKiSDWSRX]HMDNRSURVWĜHGHN 
k ]DMLãĢRYiQt SĜtPp ~þLQQpD HNRQRPLFNp FHVWČ N YêUREČ KRWRYp VRXþiVWL DOH
URYQČåMDNR~VSRUXGUDKêFK PDWHULiOĤDHQHUJLt. [1] 
7DWR WHFKQRORJLH XPRåĖuje RGOpYDW YêUREN\ VORåLWêFK WYDUĤ a to 
s GRVDåHQRX YHOPL Y\VRNRX SĜesnostt EH] SRXåLWt QiVOHGQêFK GRNRQþRYDFtFK
RSHUDFt'iOH VHGDMtRGOpYDWLNRY\NWHUpMVRXYHOPLUHDNWLYQtMDNRMHQDSĜtNODG 
titan a jeho slitin\ /]H ML SRXåtW SUR YêUREX VRXþiVWt NWHUp QHPRKRX EêW
vyrobeny EČåQêPL YêUREQtPL SRVWXS\ -HGQi VH SĜHGHYãtP R ORSDWN\ WXUEtQ
NWHUpPDMt YHOLFH VORåLWê WYDU QHER þiVWL OHWDGHO NWHUpPXVt RGROiYDW Y\VRNêP
WHSORWiP. [2] 
3ĜLYêUREČVRXþiVWtVHVWiOHSURVD]XMt Y\ããtSRåDGDYN\QD MDNRVW NYDOLWX
SRYUFKXUR]PČURYRX SĜHVQRVWYQLWĜQtþLVWRWXY\ããtIXQNþQtSDUDPHWU\DWRYãH
SĜL VLOQpP WODNX QD YêUREQt QiNODG\ 8 QČNWHUêFK VWURMtUHQVNêFK VRXþiVWt VH
PXVtVWiOHXSODWĖRYDWSURJUHVLYQtYêUREQt]SĤVRE\VWURMtUHQVNp PHWDOXUJLHNWHUp
MVRX VFKRSQ\ XYHGHQp SRåDGDYN\ VSOĖRYDW 0H]L SURJUHVLYQt ]SĤVRE\ O]H
]DĜDGLW WDNp SĜHVQp OLWt Y\WDYLWHOQêP PRGHOHP MHQå SĜL HIHNWLYQtP XSODWQČQt
XPRåĖXMH SRGVWDWQp ~VSRU\ PDWHULiOX D VQLåXMH SRXåLWt GRNRQþRYDFtFK
YêUREQtFKRSHUDFt. [3] 
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1.2 Historie 
 
/LWt PHWRGRX Y\WDYLWHOQpKR PRGHOX je ]QiPR OLGVWYX MLå nČNROLN WLVtFLOHWt
TDWR WHFKQRORJLH SDWĜt PH]L jeden z QHMVWDUãtFK VOpYiUHQVNêFK SURFHVĤ Byla 
Y\XåtYiQD N RGOpYiQt ãSHUNĤ MLå SĜed 5000-ci lety. DĤkazem jsou pĜHGHYãtP
umČOHFNi GtOD GiYQR ]DQLNOêFK QiURGĤ a kultur (Eufrat, Egypt, Palestina, 
âSDQČlsko, Persie, ýtQD0H[LNR D MLQGH'iYQRYČNi WHFKQRORJie byla pĜitom 
VKRGQi V GQHãQtPRGHUQt WHFKQRORJLt MHQ Y SULQFLSX ± QD RULJLQiOQtPRGHO ]H
vþHOtKR vosku byla ruþnČ QDQHVHQD YKRGQi KOtQD D WDN Y\UREHQD IRUPD ± 
Obr.1.1'XWpRGOLWN\E\O\ ]KRWRYHQ\VSRPRFtKOLQČQêFKMDGHU3R]GČji, v dobČ
UDQpKRQRYRYČku, bylo nalezeno dost dĤkazĤo existenci metody v\WDYLWHOQpKR
modelu, pĜHGHYãtPYUHQHVDQþQt,WiOLL. [4] 
 
 
Obr. 1.1 3RVWXS]KRWRYHQtEURQ]RYpKRQiUDPNXPHWRGRXY\WDYLWHOQpKR
vosku.[4] 
 
 
Obr. 1.2 Odlitek hĜebenu ze zlata (300g ± oblast DnČpru ± 4. stol. n. l.). [4] 
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3RVWXSYêURE\RGOLWNXWHFKQRORJLtY\WDYLWHOQpKRPRGHOX 
 
7HFKQRORJLLY\WDYLWHOQpKRPRGHOXO]HUR]GČOLWGRQČNROLNDYêUREQtFKIi]t 
 
9êUREDPDWHþQpIRUP\ 
 
FRUPD SUR YHONp VpULH   -   NXVĤ RGOLWNĤ EêYi vyrobena 
REUiEČQtP]KOLQtNRYpVOLWLQ\GXUDO-HGQiVHUR]HEtUDWHOQêGXUDORYê blok. Jeho 
YQLWĜQtGXWLQDPiNRQHþQê WYDURGOLWNXSOXVSĜtGDYQp WYDURYpSUYN\ NWHUp WYRĜt
prvky vtokovpVRXVWDY\0DWHþQi IRUPDVHPĤåHVNOiGDWDå ]GHVtWHNþiVWt D
WYDURYČ VORåLWêFK MDGHU 0DWHþQp IRUP\ SUR PHQãt VpULH MVRX Y\UiEČQ\ MLQêPL
WHFKQRORJLHPL D ] MLQêFK PDWHULiOĤ 7\WR PDWHULiO\ MVRX OHYQČMãt DOH V PHQãt
åLYRWQRVWt]QLFKY\UREHQpIRUP\2SURWLWRPXDOHYêUREDWpWRIRUP\EêYiþDVWR
U\FKOHMãtDRSHUDWLYQČMãt1DSĜtNODGSURSURWRW\SRYp VpULHQČNROLNDGHVtWHNNXVĤ
mohoXEêWPDWHþQpIRUP\VLOLNRQRYp. 
 
.YêUREČSĜHVQpKRRGOLWNXMHQXWQp]KRWRYHQtSĜHVQpKRPRGHOX VNYDOLWQtP
SRYUFKHPDVSĜHVQČGRGUåHQêPLUR]PČU\ UHVSHNWXMtFtYãHFKQ\ WHFKQRORJLFNp
YOLY\NWHUpVHYSUĤEČKX YêURE\RGOLWNXY\VN\WQRX3URYêUREX SĜHVQpKRPRGHOX
MH QXWQp DE\ E\OD N GLVSR]LFL SĜHVQČ Y\UREHQi IRUPD NWHUi PXVt VSOĖRYDW
]iNODGQtSRåDGDYN\ 
 
9êURED]GUDYêFKRGOLWNĤPRGHOĤVNYDOLWQtPSRYUFKHPWMEH]  
                  propadlin, VWDåHQLQY]GXFKRYêFKEXEOLQDMLQêFKSRYUFKRYêFK 
                  YDGVSĜHGHSVDQRXSĜHVQRVWtUR]KRGXMtFtFKUR]PČUĤ 
 
2GVWĜtNQXWêPRGHOE\PČOVHWUYDWYHIRUPČFRQHMNUDWãtGREX 
 
ýtPSĜHVQČMLEXGHY\UREHQDPDWHþQiIRUPDWtPSĜHVQČMãt
                        bude odlitek.      
 
 
 
0DWHULiO\SURYêUREXPDWHþQpIRUP\ 
 
)RUP\ Y\UREHQpREUiEČQtP - jVRXSRXåtYiQ\ WDPNGH MVRXSRåDGDYN\QD
YHONRVpULRYRX SURGXNFL D GORXKRX åLYRWQRVW D SUR YêUREX RGOLWNĤ SRåDGXMtFt WX
QHMY\ããt SĜHVQRVW. 0RGHO\ Y\UiEČQp Y WČFKWR IRUPiFK MVRX QHMSĜHVQČMãt DYãDN
MHGQiVHRWHFKQRORJLLQHMYtFHQiNODGQRX9êUREDIRUHPSURMHGQRGXFKpPRGHO\
EH] YQLWĜQtFK GXWLQ MH UHODWLYQČ QHQiURþQi. -HMLFK YêKRGRX MH åH QHSRWĜHEXMt N
]KRWRYHQt GXWLQ\ PDWHþQê PRGHO SURWRåH IRUPD VH L V GXWLQRX ]KRWRYt QD
REUiEČFtFKVWURMtFK0RGHO\VYQLWĜQtPLGXWLQDPLQHERWYDURYêPþOHQČQtPMHMLFKå
osy jsou QDSĜtNODG PLPR GČOLFt URYLQX PXVt REVDKRYDW YêVXYQi MiGUD NWHUi
Y\åDGXMt SĜHVQRX YêUREX D QiURþQp OtFRYiQt YH IRUPČ 3UR YêUREX IRUHP
REUiEČQtP VH SRXåtYi RFHO D VOLWLQ\ KOLQtNX )RUP\ VH SĜHYiåQČ Y\UiEČMt V
SĜHVQRVWt,7. [3] 
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. 
 
Obr. 2.1 )RUPDVYêVXYQêPLþiVWPLY\UREHQiREUiEČQtP. [3] 
 
 
Formy z Qt]NRWDYLWHOQêch slitin - MHMLFK YêKRGD MH Y SRPČUQČ U\FKOp D
MHGQRGXFKp YêUREČ /LWp IRUP\ VH Y\WYiĜt ]DOLWtP GR NRYRYpKR PDWHþQpKR
PRGHOX Qt]NRWDYLWHOQRX VOLWLQRX 0RGHO MH XORåHQ Y RFHORYpP SOiãWL 2EČ GYČ
þiVWLIRUP\MVRX]MLQêFKPDWHULiOĤNWHUpPDMtUĤ]QpWHSORW\WDYHQt7DYLFtWHSORWD
Qt]NRWDYLWHOQp VOLWLQ\ MH &  6Q   3E &G /HãWČQt D
]DãNUDEiYiQt VH SRXåtYDMt MDNR GRNRQþRYDFt RSHUDFH IXQNþQtFK ploch formy. 
)RUP\VHY\UiEtVSĜHVQRVWt,7-9. 
 
)RUP\]HViGU\ - WUYDQOLYRVWIRUHPDQiURN\QDUR]PČURYRXSĜHVQRVWMVRX
PLQLPiOQt3RXåtYDMtVHNYêUREČXPČOHFNêFKSĜHGPČWĤ 
 
)RUP\ Y\UREHQp JDOYDQRSODVWLFN\ - W\WR IRUP\ VH SRXåtYDMt QD SĜHVQp D
komplikoYDQpPRGHO\ NWHUpPDMt Qt]NRX KPRWQRVW1HMVRX YKRGQp QD YêUREX
PRGHOĤVKOXERNêPLGUiåNDPL]iĜH]\DRWYRU\-HMLFKYêUREDMHGUDKi 
 
)RUP\ ]H VLOLNRQRYpJXP\ - IRUP\ VORXåt N YêUREČ YRVNRYêFKPRGHOĤX
QLFKå MVRX PLQLPiOQt QiURN\ QD UR]PČURYRX SĜHVQRVW 9êKRGRX MH åH MVRX
Y\UREHQ\]SUXåQpKRPDWHULiOXDXPRåĖXMtYêUREXPRGHOĤV QHJDWLYQtPL~NRV\ 
 
2VWDWQt - IRUP\Y\UiEČQpPHWDOL]DFtGĜHYČQpIRUP\ [4] 
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=KRWRYHQtYRVNRYpKRPRGHOX 
 
9RVNRYpPRGHO\VH]KRWRYXMtSRGOHSRXåLWpKRWODNXDWHSORW\WĜHPL 
]SĤVRE\ 
 
1.  *UDYLWDþQtOLWt± nad teplotou likvidu vosku 
 
2.  2GVWĜtNQXWt]D]YêãHQpKRWODNX±1 MPa) ± WČVQČSRGWHSORWRX 
 likvidu 
 
                2GVWĜtNQXWt]DY\VRNpKRWODNX±8 MPa) ± pod teplotou likvidu 
              ]NDãRYLWpKRVWDYX 
 
 
*UDYLWDþQt OLWt VH SĜL NXVRYp YêUREČ SRXåtYi YHOPL YêMLPHþQČ 9VWĜLNROLV\ VH
SRXåtYDMtSURYêUREXYRVNRYêFKPRGHOĤSRGWODNHP9VWĜLNRYiQtPQt]NpKRWODNX
]tVNiPH PRGHO\ V KODGãtP SRYUFKHP DOH UR]PČURYČ PpQČ SĜHVQp 1DRSDN
YVWĜLNRYiQtP Y\VRNpKR WODNX PDMt PRGHO\ KRUãt NYDOLWX SRYUFKX DOH PDMt
SĜHVQČMãtUR]PČU\8WČFKWRPRGHOĤVHY\VN\WXMHPHQãtPQRåVWYtSRYUFKRYêFK
VWDåHQLQ>] 
 
 
 
2.2.1 9VWĜLNRYiQtYRVNX 
 
'RPDWHþQpIRUP\VHYVWĜtNQHYRVN=DQČMDNRXGREXYRVN]WXKQHIRUPD
PĤåHEêW UR]HEUiQDD KRWRYê YRVNRYêPRGHO Y\WDåHQ3R Y\WDåHQtPRGHOX MH
IRUPD RþLãWČQD RG ]E\WNĤ YRVNX D QHþLVWRW D YQLWĜQt IRUPD MH RãHWĜHQD
VHSDUiWRUHP7tPMHIRUPDSĜLSUDYHQDSURGDOãtSRXåLWt [3] 
 
 
 
 
Obr. 2.2 9VWĜLNRYiQtYRVNXGRIRUP\>] 
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6HVWDYRYiQtPRGHOĤ 
 
DČje se tak po ÄY\]UiQt³VWDELOL]DFLYRVNRYpKRPRGHOXPLQKRGNG\
se drobnČMãtPRGHO\ VHVWDYXMt GR W]Y ÄVWURPHþkĤ³ SRPRFt SiMHQt QHER OHSHQt
Tvar stromeþku ovlivĖuje zpĤsob pĜLSRMHQt PRGHOĤ WHFKQLND REDORYiQt
Y\WDYRYiQtOLWtDRGGČORYiQtRGOLWNĤ RGYWRNRYpVRXVWDY\9WRNRYiVRXVWDYDEêYi
þDVWR Y\UREHQD ] UHJHQHURYDQpKR YRVNX WM QLNROLY ] YRVNX QRYpKR ± 
SDQHQVNpKR [6] 
 
 
 
 
Obr. 2.3 6HVWDYRYiQtPRGHOĤGRVWURPHþNX>] 
 
 
 
 
2.2.3 2EDORYiQtPRGHOĤ 
 
OGPDãWČQê  model (VWURPHþHN) MHSRQRĜHQ GRREDORYpNHUDPLFNpEĜeþky. 
7DVHVNOiGi]SRMLYDDONRVRO\QHERK\GURVRO\DSOQLYD(nejþastČji kĜHPHQQi
mouþka). PRWp  MH VWURPHþHN ]DV\SiQ MHPQêP SRV\SRYêP StVNHP 7tPWR
SRV\SHP EêYi NĜHPHQQê StVHN PRORFKLW QHER MLQp PDWHULiO\ SRGOH
RGOpYDQpKR NRYX D VORåLWRVWL RGOLWNX 3RWp VH VWURPHþHN VXãt Y\WYRĜt Ve 
VNRĜHSLQD D MH QD QČM QDQiãHQD GDOãt YUVWYD NHUDPLN\ 'va obaly jsou z 
MHPQČMãtKRSRV\SXSURGRNRQDORXUHSURGXNFLSRYUFKXDWĜHWtDGDOãtREDO\MVRX
]SHYĖRYDFt D ]DMLãĢXMt SHYQRVW D SURG\ãQRVW VNRĜHSLQ\ 7\WR MVRX WYRĜHQ\
KUXEãtPSRV\SRYêPStVNHP3RþHW REDOĤ VH YROt SRGOHQiURþQRVWLPRGHOX D
WDNSUREČåQpPHQãtRGOLWN\Y]DV\SDQpVNRĜHSLQČY\VWDþtPHVH WĜHPLREDO\
YHONp QHER XPČOHFNp VDPRQRVQp VNRĜHSLQ\ MVRX Y\UiEČQ\ L V GHVtWL REDO\
.DåGêREDOVNRĜHSLQ\VH]YOiãĢVXãtDSRGOH W\SXNHUDPLN\D LQWHQ]LW\PĤåH
VXãHQtWUYDWRGMHGQRKRGQHDåQČNROLNGQĤ[7] 
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Obr. 2.4 NDPiþHQtYRVNRYêFK PRGHOĤGRNHUDPLFNp EĜHþN\ a SRV\SiYiQt
YRVNRYêFK PRGHOĤåiUXY]GRUQêP PDWHULiOHP. [3] 
 
 
 
2.2.4 9\WDYRYiQtPRGHORYpKPRW\ 
 
Z KRWRYpKRXVXãHQpKRVWURPHþNXMHY\WDYHQYRVN7RWRMHSURYiGČQRQD 
ERMOHUNOiYX %RMOHUNOiY MH WODNRYi QiGRED V Y\YtMHþHP SiU\ 3iUD ] NRWOH
ERMOHUX MH EČKHP QČNROLND VHNXQG SĜHSXãWČQD GR WODNRYp QiGRE\ þtPå VH
VNRNRYČ ]Yêãt WHSORWD Då QD &D WODN Y]GXFKX SiU\ YêãHQHå 1 MPa. 
Teplota v bojlerkliYXPXVtEêWY\ããtQHå WHSORWD WDYHQtYRVNXSUR UR]SXãWČQt
YRVNX7ODNRYêDWHSHOQêãRNQDWDYt WHQNRXYUVWYXYRVNXSĜLOpKDMtFt WČVQČNH
VNRĜHSLQČ 7HQWR YRVN RGWHþH ]H VNRĜHSLQ\ D ]E\Oê YRVN MLå Pi SURVWRU SUR
REMHPRYRX GLODWDFL Y WHSOH GRNXG VH WDNp ]FHOD QHUR]SXVWt D ]H VNRĜHSLQ\
QHY\WHþH 7HSHOQê ãRN MH QXWQê DE\ VNRĜHSLQDSĜL Y\WDYRYiQt QHSRSUDVNDOD
YOLYHPWHSORWQtGLODWDFHYRVNX]DY\ããtFKWHSORW7tPWRSRVWXSHPY]QLNQHþLVWi
VNRĜHSLQDMHMtå YQLWĜQtWYDUMHWYDUHPRGOLWNĤD YWRNRYpVRXVWDY\[7] 
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$=DY\VRNpWHSORW\ 
- YORåHQtPGRSHFHRWHSORWČminLPiOQČ &VQiVOHGQêPåtKiQtPQD
± & 
 
 
%=DQt]NpWHSORW\ 
- YHYURXFtYRGČ 
- YDXWRNOiYXYSĜehĜiWpSiĜe (0,3 ± 0,6 MPa , t = 135 ±& 
 
- GLHOHNWULFNêP RKĜevem (ohĜev navlhþHQp VNRĜHSLQ\ XPtVWČQp Y poli 
vysokofrekvenþQtFKRVFLODFt 
- SURXGHPWHSOpKRY]GXFKXGRVWĜHGXYRVNRYpKRPRGHOX. [6] 
 
 
 
Obr. 2.5 9\WDYHQtYRVNRYpKRPRGHOX>] 
 
 
 
2.2.5  ätKiQt VNRĜHSLQ 
 
ätKiQt VNRĜHSLQ\ VORXåt N SĜHYHGHQt DPRUIQt IRUP\ YD]Qp YUVWYLþky 
SiO2 na formu krystalickou, pĜi souþDVQpPRGVWUDQČQtYãHFKWČNDYêFK
OiWHN 7HSORWD åtKiQt EêYi Y UR]PH]t 900 ±  & SUR 6L2 SUR
PRORFKLWNRUXQGDMMVRXWHSORW\Y\ããt± 1200-& [6] 
 
 
 
 
 
Obr. 2.6 ätKiQtVNRĜHSLQ>] 
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2GOpYiQt 
 
2GOpYiQt VH SURYiGt EXć na vzduchu (otevĜHQp OLWt QHER YH YDNXX
(YDNXRYp OLWt .HUDPLFNp IRUP\ MVRXSĜL OLWt EXćna teplotČ700-&
(tČsnČSRY\WDåHQt]åtKDFtSHFH± tzv. OLWtGR åKDYêFKIRUHPQHERQD
teplotČ RNROt OLWt GR VWXGHQêFK IRUHP ± nelze aplikovat u forem 
kĜHPHQQêFKSURQHEH]SHþt MHMLFKSRSUDVNiQtSĜL FKODGQXWtYGĤsledku 
transformace kĜemene pĜL& [6] 
 
 
 
 
 
Obr. 2.7 7DYHQtDRGOpYiQt>] 
 
 
'RNRQþRYDFtoperace 
 
0H]L W\WR RSHUDFH SDWĜt RþLãWČQt NRYRYpKR VWURPHþNX RG VNRĜHSLQ\, 
oEURXãHQtYWRNĤ] odlitku DRWU\VNiQtRGOLWNĤ  
 
 
 
Obr. 2.8 2þLãWČQtNRYRYpKRVWURPHþNXRGVNRĜHSLQ\>] 
 
 
 
Obr. 2.9 2GGČORYiQtYWRNĤ] RGOLWNĤ>] 
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3 D58+<926.ģ 
 
Vosk je QHVWDUãtWHUPRSODVWLFNêPDWHULiONWHUêþORYČN]Qi3URWRåHYRVN
PĤåHEêWOtWQHERIRUPRYiQYWHNXWpPSRORWHNXWpPQHERSODVWLFNpm stavu, je 
jeho historie spojeQi V YêYRMHP XPČQt ĜHPHVHO D UĤVWHP SUĤP\VOX Ve 
VWDURYČNXþtQãWtDHJ\SWãWtĜHPHVOQtFLSRXåtvalLWHFKQRORJLL]WUDFHQpKRYRVNX 
ale pojem vosk byl sSRMHQ SRX]H V YRVNHP YþHOtP'QHãQt SRMHP ÄYRVN³ je 
VSHFLiOQČYHVOpYiUHQVNpWHFKQRORJLLOLWtQD]WUDFHQêPRGHO VSRMHQVPDWHULiO\
PDMtFtYODVWQRVWLSRGREQpYRVNX. [8] 
 
 
 
 
 
 
 
Obr. 3.1 8Ni]N\YRVNRYêFKPRGHOĤ>] 
 
3.1 6ORåHQtYRVNRYêFKVPČVt 
 
9RVNRYp VPČVL REVDKXMt PQRKR SUYNĤ MDNR QDSĜtNODG SĜtURGQt
XKORYRGtNRYp YRVN\ V\QWHWLFNp YRVN\ SĜtURGQt SU\VN\ĜLFH V\QWHWLFNp
SU\VN\ĜLFH RUJDQLFNp SĜtGDYQpPDWHULiO\ YRGX D GDOãt 5Ĥ]Qp YDULDFH WČFKto 
komponent byly vyvinuty k WRPXDE\Y\KRYRYDO\UĤ]QêPSRåDGDYNĤP YêURE\. 
[8]  
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9ãHFKQ\ SRåDGDYN\ RYOLYĖXMt VORåHQt D VWUXNWXUX YRVNRYp VPČVL 3UR
YQLWĜQt VWUXNWXUX MH W\SLFNp ĜHWČ]HQt XKOtNRYêFK DWRPĤ 'pOND D WYDU ĜHWČ]HQt
DWRPĤRYOLYĖXMHWYUGRVWYLVNR]LWXDOHLWHSORWXWDYHQtýtPNUDWãtMHĜHWČ]HQtWtP
PiYRVNQLåãtERG WiQtDKRGQRWX WYUGRVWL6H]YČWãXMtFtVHGpONRXVH]Y\ãXMH
WYUGRVW ERG WiQt QHER WXKQXWt 3RGPtQND åH ]WUDFHQê YRVN MH VPČV YHONpKR
SRþWXVORåHNNWHUpPDMtUĤ]QpGpON\ĜHWČ]FĤPi]DQiVOHGHNåHYRVNSURND]XMH
RGOLãQpI\]LNiOQtFKRYiQtRG MLQêFK OiWHN9RVNQHO]HUR]WDYLW U\FKOêPRKĜHYHP
MDNRGDOãtFKHPLFNpVWHMQRURGpVORXþHQLQ\DOHSURFKi]tUĤ]QêPLSĜHFKRGRYêPL
stavy. [5] 
 
 
 
 
Obr. 3.2 =iYLVORVWWYUGRVWLYRVNXQDWHSORWČ>] 
 
  
Z WYDUXNĜLYN\PĤåHPH]MLVWLWåHYRVNNWHUêPiQD]DþiWNXSHYQRXNRQ]LVWHQFL
VH VWiYi PČNNê GiOH SODVWLFNê D V QiVOHGQêP RKĜHYHP WČVWRYLWê 9H Y\ããt
WHSORWČ ]tVNiYi YRVN NRQ]LVWHQFL KXWQp NDSDOLQ\ SRORWHNXWp 9 NRQHþQp Ii]L
SUREtKiNRPSOHWQtWDYHQtQD1HZWRQRYXNDSDOLQX3RVWXSQi]PČQDYFHONRYpP
VWDYXQDVWiYiRGNUiWNêFK]ORPNRYêFKĜHWČ]FĤUR]WDYHQêFKMDNRSUYQtDOHGHOãt
ĜHWČ]FH]ĤVWiYDMtSHYQp6 QiVOHGQêP]YêãHQtPWHSORW\SR]GČMãtUR]WDYHQêNRY
GRViKQHNDSDOQpKRVWDYX$NWXiOQtWYDUNĜLYN\DWHSORWQtUR]PH]tNDåGpIi]HMH
SĜLUR]HQêRGUD]VSHFLILFN\SURYHGHQpVPČVL2SDþQêSURFHVEXGHSUREtKDWSĜt
RFKOD]RYiQtDEXGHVHRSDNRYDQČY\VN\WRYDWSRGOHSURYHGHQtVPČVLSĜHVGHOãt
DNUDWãtUR]VDKWHSORW>] 
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3.2 9ODVWQRVWLYRVNRYêFKVPČVt 
 
3UR VWXGLXP YODVWQRVWt YRVNRYêFK VPČVt MH YKRGQp PtW SĜedstavu o 
vlastnostech smČsi LGHiOQt VHNWHURX O]HYODVWQRVWLNRQNUpWQtPRGHORYpKPRW\
VURYQiYDW =H ]NXãHQRVWt Y praxi by mČOD LGHiOQt VPČV Y\ND]RYDW ]HMPpQD
QiVOHGXMtFtYODVWQRVWL 
 
 SmČs by mČODPtWPLQLPiOQtVPUãWČQtSĜL FKODGQXWtDPLQLPiOQt
UR]WDåQRVWSĜi ohĜevu. 
 
 BČKHP WXKQXWt YH IRUPČby mČOD ]tVNDWGRVWDWHþnou pevnost a 
tvrdost z KOHGLVND GDOãtKR WHFKQRORJLFNpKR ]SUDFRYiQt - pĜitom 
by nemČODEêWSĜtOLãNĜHKNi 
 
 SmČs by mČla co nejpĜesnČji reprodukovat stČny formy a nemČla 
by se na nČlepit. Povrch by mČOEêWþLVWêDKODGNê 
 
 9RVNRYi smČs by nemČOD FKHPLFN\ UHDJRYDW V PDWHULiOHP
NHUDPLFNpEĜeþN\0RGHORYiKPRWDE\PČODRGROiYDWR[LGDFL 
 
 +RWRYê PRGHO E\ PČO PtW Y\VRNRX VPiþivost ve styku s 
keramickou bĜeþkou. 
 
 SmČs by mČOD REVDKRYDWPLQLPXPSRSHOD SURWRåH WHQ SRNXG
ve skoĜepinČzĤstane, zpĤsobuje vady odlitku ± vmČstky. 
 
 'REDWXKQXWtVPČsi v mateþQpIRUPČby mČODEêWPLQLPiOQt 
 
 Struktura smČsi by mČODEêWL]RPRUIQt 
 
 SmČsi by mČO\EêWPD[LPiOQČUHF\NORYDWHOQpDYHYãHFKVWDYHFK
zdravotnČQH]iYDGQp 
 
 
-H SRFKRSLWHOQp åH MH YHOPL REWtåQp QDMtW WDNRYRX VPČV NWHUi E\ Y
dostateþQpPtĜe splĖRYDODYãHFKQ\SRåDGDYN\-HSURWRYêKRGQpPtWSĜehled o 
IDNWRUHFKNWHUpRYOLYĖXMt NYDOLWXNRQNUpWQtKRPRGHOXQHMYtFHDQD]iNODGČWpWR
]QDORVWLSRWRPYROLWSURNDåGêPRGHO NRQNUpWQtVPČs. [6] 
 
-DN MH Y\VYČWOHQR Y SĜHGFKR]t NDSLWROH YČWãLQD YRVNĤ SUR PHWRGX
]WUDFHQpKR YRVNX MVRX NRPSOH[Qt VPČVL UĤ]QêFK VORåHN .DåGi VORåND MH
]DKUQXWiN WRPXDE\GRXUþLWpPtU\RYOLYĖRYDODNRQHþQpYODVWQRVWLYRVNRYêFK
VPČVt 7\WR YODVWQRVWL YRVNX PDMt SUYRĜDGê Yê]QDP SUR VOpYiUQX DE\
SURGXNRYDODGREUpRGOLWN\-DN MGHNXSĜHGXYêYRMSUĤP\VOXEXGHNODGHQ MHãWČ
YČWãtGĤUD]QDNRQWUROXWČFKWRYODVWQRVWt 
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7\WRYODVWQRVWLREVDKXMt 
 VPUãWČQt 
 ERGWXKQXWtDWDYHQt 
 obsah popelovin 
 viskozitu 
 WYUGRVWDSUXåQRVW 
 dobrou jakost povrchu  
 U\FKORVWWXKQXWt 
 VWiORVWSĜLR[LGDFL 
 regenerovatelnost atd. 
 
%RGWXKQXWt 
 
%RG WXKQXWt MH WHSORWD SĜL NWHUpPDOi NXOLþND YRVNXSĜHVWDQH WpFL YOLYHP
gravitace. 7HSORWD&SĜLNWHUpVHWRWRVWDQHVHQD]êYi&3 
 
 
 
 
Obr. 3.3 8UþHQt ERGXWXKQXWt>] 
 
Bod tavHQtVNiSQXWt 
 
%RG WDYHQt VNiSQXWt MH XUþHQ MHPQêP RKĜHYHP ]QiPpKR ]WXKOpKR
REMHPX YRVNX GRNXG ÄQHY\SDGQH³ ]H GQD VSHFLiOQtKR NHOtPNX. 6YČWHOQê
SDSUVHNGHWHNXMHUR]WDYHQêYRVNDWHSORWDMH]D]QDPHQiQD]DSLVRYDþHPGDW. 
 
 
           
             Obr. 3.4 8UþRYiQtERGXWDYHQtVNiSQXWt>] 
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Viskozita   
 
9RVNMHQDOLWGRQiGRE\SĜLWHSORWČ&DQHFKiVHVWDELOL]RYDW. Teplota 
MH SRWp VQtåHQD SRPRFtPRWRUX DSOLNXMtFtKR ]QiPê SRPČU U\FKORVWL. 6QtPDþ
NURXWtFtKR PRPHQWX ]SUDFXMH NROLN VtO\ MH SRWĜHED QD ]DFKRYiQt VWHMQp
rychlosti motoru. -DN YRVN FKODGQH VtOD SRWĜHEQi N XGUåHQt NRQVWDQWQt
U\FKORVWLPRWRUXURVWHDSRþtWDþ]SUDFRYiYiVEtUDQpLQIRUPDFHD]REUD]XMHMH
jako graf. 
 
 
 
 
 Obr. 3.5 6WURMQDPČĜHQtYLVNR]LW\. [10] 
 
 
Obsah popelovin 
 
2EVDK SRSHORYLQ MH SRSViQ MDNR SURFHQWR QHKRĜODYêFK VORXþHQLQ
]EêYDMtFtFK SR NRPSOHWQtP VSiOHQtP QD Y]GXFKX. 9RVN\ ILUP\ %OD\VRQPDMt
PD[LPiOQt KRGQRWX SRSHORYLQ . Vosk s Y\VRNêP REVDKHP SRSHORYLQ
]SĤVREtYLGLWHOQpGHIHNW\QDGRNRQþHQêFKþiVWHFK. 
 
 
Penetrace  
 
3HQHWUDFH QiV VSROHþQČ V GUVQRVWt YHGH NH ]QHK\EQČQt YRVNX. 
3HQHWUDFHVHXVNXWHþĖXMHSĜL&YRGQtOi]HĖMHSRXåLWDQDSĜtSUDYXY]RUNX
po dobu dvou hodin). -DNPLOH E\O Y]RUHN SĜLSUDYHQ J MH DSOLNRYiQR GR
YHUWLNiOQt MHKO\ ]QiPpKR UR]PČUX SR GREX  V. 9êVOHGHN MH GRVDåHQ
v MHGQRWNiFKth mm. [10] 
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5R]WDåQRVWYRVNXPH]LWHSORWRX&DERGHPWDYHQtQHQtURYQRPČUQi
DOH PČQt se Y UR]VDKX WHSORW Y ]iYLVORVWL QD ]PČQČ VWUXNWXU\ vosku .ĜLYN\
UR]WDåQRVWLPDWHULiOXMVRX]Qi]RUQČQ\QDobr. 17. 
 
 
Obr. 3.6 3RURYQiQtUR]WDåQRVWLKRPRJHQQtNU\VWDOLFNpOiWN\YRVNRYp 
VPČVLDSU\VN\ĜLFH. [6] 
 
 
= REUi]NX MH SDWUQp åH RUJDQLFNi OiWND SRGVWXSXMH Y SUĤEČKX RKĜHYX
UHODWLYQČ PDORX H[SDQ]L 9 ERGČ WDYHQt GRFKi]t N UR]SDGQXWt NU\VWDOLFNp
VWUXNWXU\ D SĜHMGH GR NDSDOQpKR VWDYX -HY MH FKDUDNWHUL]RYDQê U\FKOêP
]YČWãHQtPREMHPX9NDSDOQpPVWDYX MHH[SDQ]H ]QRYXPDOi. SĜHFKRGX]
SHYQpKR VNXSHQVWYt GR NDSDOQpKR X YRVNRYêFK VPČVt GRFKi]t YH YHONpP
UR]PH]tWHSORW 
 
 
0H]L QHM]iNODGQČMãt ]QDORVWL FKRYiQt VPČVt SDWĜt WHSHOQi UR]WDåQRVW
NWHUiQiPXND]XMHREUD]ROLQHiUQtPVPUãWČQtGDQpVPČVL>] 
 
 
Obr. 3.7 =iYLVORVWUR]WDåQRVWLQDWHSORWČ. [9] 
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.ĜLYNDWHSHOQpUR]WDåQRVWLþLVWp OiWN\]Qi]RUQČQiQDobr. 3.7 XND]XMHåH
UR]WDåQRVWVHY]UĤVWDMtFtWHSORWRXURVWHOLQHiUQČDåGRRNDPåLNXNG\GRFKi]tN
UR]WDYHQtPDWHULiOX=PČQDREMHPXVHSURMHYtSĜL ]PČQČ VNXSHQVWYtSUXGNêP
QiUĤVWHP UR]WDåQRVWL 9 NDSDOQp REODVWL MH SUĤEČK UR]WDåQRVWL OLQHiUQt 1D
REUi]NXEMH]Qi]RUQČQDNĜLYNDUR]WDåQRVWLVPČVLOiWHNNWHUiVHOLãtMHQWtPåH
]PČQD VNXSHQVWYt VH QHXVNXWHþQt SĜL MHGQp WHSORWČ DOH Y UR]VDKX WHSORW
Teplotnt UR]VDKEXGH WtPYČWãt þtPEXGHVPČV OiWN\ UĤ]QRURGČMãt.ĜLYNDPi
OLQHiUQt SUĤEČK Då GR ERGX WiQt =PČQD VNXSHQVWYt SUREtKi SRVWXSQČ D MH
SURYi]HQD]PČQRXREMHPX9NDSDOQpREODVWL MHSUĤEČKUR]WDåQRVWL OLQHiUQt=
REUi]NXFMHYLGČWSUĤEČKUR]WDåQRVWL PRGHORYêFKYRVNĤ0RGHORYpYRVN\MVRX
WDN UĤ]QRURGp åH QHPDMt WHSORW\ Ws a tc QD NĜLYFH UR]WDåQRVWL SĜtOLã YêUD]Qp =
NĜLYHN WHSHOQp UR]WDåQRVWL MH SDWUQp åH VPUãWČQtPRGHOX EXGH WtP Y\ããt þtP
Y\ããtEXGHWHSORWDSĜLYVWĜLNRYiQtSURWRMHSRWĜHEDY\UiEČWYRVNRYpPRGHO\SĜL
WHSORWČFRQHMQLåãtDE\E\O\PRGHO\FRQHMSĜHVQČMãt>] 
 
 
 
3.3  5R]GČOHQtDVORåHQtYRVNRYêFKVPČVt 
 
7\S\YRVNĤ 
 
3RGOHW\SXVHYRVNRYpVPČVLGČOtQD 
 SĜtPpQHSOQČQp 
 SOQČQp 
 HPXO]LILNRYDQp 
 
 
PĜtPêQHSOQČQêYRVN ± MHYSURYHGHQtNRPSOH[QtVPČVLNWHUiMHVORåHQi
]YRVNRYêFKDSU\VN\ĜLþQêFKþiVWt3RYUFKRYi~SUDYDPiEêWOHVNOi7\WRVPČVL
VHUHJHQHUXMtDMVRXUHNRQVWLWXRYiQ\QDGDOãtY\XåLWtYWRNRYêFKV\VWpPĤ 
(PXO]LILNRYDQêYRVN ± PiREGREQp]iNODGQtVXURYLQ\MDNRSĜtPêYRVNDOH
MH HPXO]LILNRYiQ V YRGRX QRUPiOQČ PH]L -  (PXO]LILNRYDQê YRVN Pi
SRYUFKRYRX ~SUDYX KODGNRX0DOi NDYLWDFH Y]QLNi Y GĤVOHGNX SĤVREHQt YRG\
MDNRþiVWHþQpKRSOQLYD=DSĜHGSRNODGXåHVOpYiUQDGRGUåXMHSRGPtQN\GDQp 
dodavatelem je manipulace s emulzifikRYDQêP YRVNHP YHOPL VQDGQi -H
]QDþQČY\XåtYDQiSURMHKRYãHVWUDQQRVW6PČVLVHUHJHQHUXMtDUHNRQVWLWXXMt 
SURSRXåLWtQDYWRNRYpV\VWpP\ 
PlnČQêYRVN ± PiVWHMQp]iNODGQtVXURYLQ\ MDNRSĜHGHãOp W\S\YRVNX'R
SOQČQpKR YRVNX VH SĜLGiYi SUiãNRYê QHWHþQê SĜtGDYQê PDWHULiO NWHUê GiYi
VPČVL YČWãt VWDELOLWX D PHQãt NDYLWDFL 3RXåLWp SOQLYR MH ]iNODG SUR ]DMLãWČQt
NRPSOHWQtKR VKRĜHQt EH] ]DQHFKiQt SRSHOH 9\XåtYi VH XUþLWpKR SRþWX
SĜtGDYQêFKPDWHULiOĤ$E\SRYUFKRYi~SUDYDQHE\OD]KRUãHQDMHQXWQpSRXåtW 
vhoGQRXYHOLNRVWþiVWLFSOQLYD-HGĤOHåLWp]DEH]SHþLWYiKXSOQLYDDE\E\ODFR 
QHMYtFHSRGREQi Yi]H ]iNODGQtKR YRVNXSUR ]DMLãWČQtPLQLPiOQtKRRGORXþHQt
NG\åMHYRVNYNDSDOQpPVWDYX , WHQWRYRVNMHãLURFHXåtYDQêDREY\NOHPĤåH
EêWUHJHQHURYiQDUHNRQVWLWXRYiQSURSRXåLWtQDYWRNRYpVRXVWDY\ 
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9RVN SRXåtYDQê QD YWRN\ ± Pi YHOPL SRGREQp ]iNODGQt VXURYLQ\ MDNR
SĜtPê YRVN -HPtFKiQ WDN DE\E\O VSOQČQSRåDGDYHNQDSHYQRVW YWRNRYpKR
NĤOX 
9RVN UR]SXVWQêYHYRGČ ± MHXUþHQN WRPXDE\SURGXNRYDOYQLWĜQt WYDry, 
NWHUpE\E\ORREWtåQpY\WYRĜLW MLQêPL]SĤVRE\9RVNVHUR]SRXãWtYHYRGČQHER
UR]WRNXNWHUêPiPtUQČN\VHOêFKDUDNWHU 
6SHFLiOQtYRVN\ ± PDMtFKDUDNWHUQHSOQČQêFKYRVNRYêFKVPČVt3RXåtYDMt 
VHSURQDPiþHQtVSUDYRYiQtDRSUDYXDMVRXYKRGQpNOHStFtPDSOLNDFtP. [11] 
 
 
 
+ODYQtVORåN\YRVNRYêFKVPČVt 
 
Podle pĤYRGXVHYRVNRYpVPČsi dČOtQDSĜtURGQtDV\QWHWLFNp 
 
PěË52'1Ë60ċSI 
PĜtURGQtYRVNRYpVPČVL O]HGiOHUR]GČlit na dvČskupiny - mČNNpD WYUGp
hmoty. 
 
Mċ..e+027< - SRXåtYDMt VHSĜHYiåQČpĜi YêUREČmodelĤgravitaþQtP OLWtP 
KODYQtPLVORåNDPLMVRXQHMþastČMLSDUDItQDFHUH]tQ 
 
&HUH]tQ 
Je to smČV WYUGêFK PHWDQRYêFK XKORYRGtNĤ, þLVWê MH Y SRGREČ PDOêFK
krystalkĤ jehliþNRYLWpKR WYDUX 9 SRURYQiQt V SDUDItQHP Pi Y\ããt WHSORWX
mČNQXWtDMHRGROQČMãtYĤþi GHIRUPDFtP2EVDKSRSHODGR1HYêKRGRXMH
vedle pomČrnČQt]NpSHYQRVWL WYUGRVWL D plasticity znaþQp OLQHiUQt VPUãWČQt± 
Då 
 
PDUDItQ 
SmČVWYUGêFKQDV\FHQêFKXKORYRGtNĤ, mČNQHMLåSĜi teplotČ&7HSORWD
WDYHQt ]iYLVtQDVWXSQLMHMLFK UDILQDFHDSRK\EXMHVHYUR]PH]t-&2EVDK
popela do 0,1%. 1HYêKRGRXMHNĜHKNRVWDQt]NiSHYQRVW 
 
 
T95'e+027< - SRXåtYDMtVHSURYêUREXYRVNRYêFKPRGHOĤna vstĜikolisech, 
KODYQtPLVORåNDPLMVRXPRQWiQQtYRVNURPRQWDDNDODIXQD 
 
0RQWiQQtYRVN 
SmČs YRVNRYêFKDSU\VN\ĜiþQêFKOiWHNVSRGtOHPDVIDOWLFNêFKOiWHN-HMLFK
Y]iMHPQê pomČr urþXMHNYDOLWXVXURYpKRYRVNX3RXåtYiVHMDNRKODYQtVORåND
ÄWYUGêFK³PRGHORYêFK smČVt D GiYi MLP FKDUDNWHULVWLFNp YODVWQRVWL WM WYUGRVW
~]Nê LQWHUYDO WXKQXWtDdostateþnou VWDELOLWX]DQRUPiOQt L ]YêãHQp WHSORW\6H
]Y\ãXMtFtPVHREVDKHPDVIDOWLFNêFKOiWHNVHNYDOLWD PRQWiQQtKRYRVNXVQLåXMH
SURWRåHW\WROiWN\PDMtY\ããtWHSORW\WDYHQtQHåYODVWQtPRGHORYi KPRWDDå
&. 
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Romonta 
SmČV PRQRNDUELGRYp kyseliny, hydrokyseliny a jejich esterĤ PRQWiQQt
pryskyĜice a DVIDOWLFNêFK þiVWt 9RVN URPRQWD VH SRXåtYi Y NRPELQDFL V
FHUH]tQHP þtPå Y]QLNi YHOPL U\FKOH WXKQRXFt ELQiUQt VORXþHQLQD 5\FKOp
WXKQXWt]SĤVREXMHåHJUDYLWDþnČOLWpPRGHO\ SUDVNDMt$E\VHSURGORXåLOLQWHUYDO
WXKQXWtSĜLGiYiVHGRWpWRVPČVLGDOãtVORåND± kalafuna. 
 
Kalafuna 
TYUGiVORåNDVPRO\ MHKOLþQDWêFKVWURPĤ. Pro smČsi se nejþastČMLSRXåtYi
ERURYi kalafuna s obsahem popela do 0,04 % a teplotou mČNQXWtPLQLPiOQt
& 
 
 
6<17(7,&.e60ċSI 
6\QWHWLFNpYRVN\VHVNOiGDMt]WČFKWRVORåHN 
 pryskyĜice 
 vosky a polymery 
 plnivo 
 
3U\VN\ĜLFH 
JH DPRUIQt Y LGHiOQtP SĜtSDGČ LQHUWQt OiWND 9H VPČVL SOQt ~ORKX
ztekucovadla. Lze je podle pĤvodu dČlit na pĜtURGQtþiVWHþnČV\QWHWLFNpDSOQČ
V\QWHWLFNp 9ČtãLQD SU\VN\ĜLF QHQt ~SOQČ LQHUWQt D R[LGXMH D SURWR MH QXWQp
SRXåLWtVWDELOL]iWRUX 
 
 
Obr. 3.8 6WUXNWXUDSU\VN\ĜLFH>] 
 
Vosky a polymery 
VRVN MH LQHUWQt NU\VWDOLFNi OiWND .YDOLWQt YRVN QHO]H Y\URELW SRX]H ]
URSQpKRYRVNXD SURWR MHPtFKiQ]HVPČVtYtFHYRVNĤs polymery. Polymery 
]Y\ãXMtYLVNR]LWXDGR]QDþQpPtU\ ovlivĖXMt I\]LNiOQtYODVWQRVWL± dČOtVHSRGOH
pĤYRGXQDSHWUROHMRYpV\QWHWLFNpDSĜtURGQt 
 
Plnivo 
VHVURYQiQtVQHSOQČQêPLVHSOQČQpVPČsi vyznaþXMt]HMPpQDYê]QDPQČ
QLåãtP VPUãWČQtP FRå ]QDPHQi Y]QLN PHQãt VWDåHQLQ\ 7DNp SĜi opaþQpP
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procesu, tj.pĜi zvČWãRYiQtUR]PČrĤse vzrĤVWDMtFtWHSORWRXY\ND]XMtSOQČQpVPČsi 
YH VURYQiQt V neplnČQêPL podstatnČ QLåãt ]PČQ\ REMHPX FRå MH GĤOHåLWp SUR
Y\WDYRYiQtYRVNĤze skoĜHSLQ\NG\KUR]t jejich SRSUDVNiQt9êEČrem plniva lze 
WDNp YHOPL SRGVWDWQČ RYOLYQLW WHSHOQp, PHFKDQLFNp D FKHPLFNp YODVWQRVWL
YRVNRYpVPČsi. [6] 
 
 
Obr. 9OLYSOQLYDQDREMHPRYp]PČQ\YRVNX>] 
 
 
 
5HJHQHUDFHDUHNRQVWLWXFHYRVNĤ 
 
5HJHQHUDFHYRVNĤ 
+RVSRGiĜVNpDHNRORJLFNpWUHQG\YHGO\NWRPXåHREQRYDYRVNĤSDWĜt 
NSRGVWDWQpþiVWLREFKRGQtþLQQRVWLGRGDYDWHOĤ. DĜtYHVHSĜHGVWDYRYDODREQRYD
YRVNĤSRX]H MDNRHNRQRPLFN\YêKRGQiDOWHUQDWLYDSURYêUREXYWRNĤDQiOLWNĤ
Vlivem konkurence a nutnosti XãHWĜLW QD VSRWĜHEQtP PDWHULiOX VH ]YêãLOD 
poptivka po cenovČ vêhodnêch produktech a dnes MLå PDMtUHJHQHURYDQpYRVN\
VWHMQpYODVWQRVWLMDNRSDQHQVNpYRVN\. 
 
 
1HMþDVWČMãt]SĤVRE\UHJHQHUDFH 
 
Sedimentace QHMVWDUãtPHWRGD  
 YRVNUR]WDYHQKRPRJHQL]RYiQDSRQHFKiQYWHNXWpPVtavu 
 voda, kerDPLFNpQHþLVWRW\DSOQLYRYČWãtKXVWRWD  XVDGtVHQDGQČ 
 SRXUþLWpGREČYRVNRGOtWD]QRYXSRXåtW 
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 1HYêKRG\ 
 þDVRYiQiURþQRVW 
 SĜHVQRVWSĜLQDVWDYHQtWHSORW\ 
 
Filtrace 
 Y\XåtYiILOWUDþQtKROLVXYRVN]DXWRNOiYXSĜHþHUSiQSĜHVOLV 
 YRVNWHþHSĜHVILOWUDþQtWH[WLOLL 
 plnivo, kerDPLFNpQHþLVWRW\DVSDOLQ\VHXVDGtQDWH[WLOLL  ILOWUDþQt 
             NĤUD 
 SR]DSOQČQtOLVXWRNYRVNXSĜHUXãHQOLVRWHYĜHQDY\þLãWČQ 
 ILOWUDþQtNĤUDSRGOHSĜHGSLVĤ]OLNYLGRYiQD 
 
2GVWĜHGLYê]SĤVRE 
  2EVDKSOQLYDYHYRVNXMHY\ããt 
 YRVN]DXWRNOiYXSĜHþHUSiQGRY\VRNRU\FKORVWQtFHQWULIXJ\ 
 þiVWLFHVY\ããtKXVWRWRXQHåYRVNVHRGGČOt 
 þiVWLFHVSRGREQRXKXVWRWRX]ĤVWiYDMtYHYRVNX 
 1HYêKRGD 
 RGVWĜHGČQêYRVNREVDKXMHY\ããtSRGtOSRSHODQHåYRVN 
              ILOWURYDQê[5]. 
 
 
 
 
         
Obr. 3.10 6FKpPDUHJHQHUDFH>] 
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Rekonstituce 
JH SURFHV SĜL NWHUpP EXć YRVN Y\WDYHQê VOpYiUQRX Y DXWRNOiYX QHER
VOpYiUQRXSRXåLWê YRVN]QiPpKRGUXKXPĤåHEêW Y\þLãWČQDVPtFKiQV QRYêPL
surovinami, nebo-li UHNRQVWLWXRYiQ QD GRKRGQXWRX VSHFLILNDFL D YUiFHQ SUR
SRXåLWt N YêUREČ PRGHOĤ5HNRQVWLWXFH VH SRXåtYi SUR YêUREX PRGHOĤ 
kategorie. 
5HNRQVWLWXRYiQ\PRKRXEêWYãHFKQ\GUXK\YRVNĤ:    
 QHSOQČQê 
 HPXO]LILNRYDQê 
 SOQČQê 
 
5R]GtO\ PH]LUHNRQVWLWXRYDQêPDSDQHQVNêPYRVNHP 
9NYDOLWČDVSHFLILNDFLQHQtåiGQêUR]GtO9 FHQČMHWHQUR]GtOåHUHNRQVWLWXRYDQê
YRVNPiKRGQRWX65 ± 70% SDQHQVNpKRYRVNX 
  
6\VWpP UHJHQHUDFH ± UHNRQVWLWXFH QDEt]t ]QDþQp ~VSRU\ QiNODGĤ D YêKRG\
z KOHGLVNDHNRORJLFNpKR. [9] 
 
 
Obr. 3.11 6FKpPDUHNRQVWLWXFH>] 
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4 =$ěË=(1Ë3529é52%8926.29e+202'(/8 
 
=SĤVRE\YêURE\YRVNRYpKRPRGHOX 
 
9RVNRYpPRGHO\VHY\UiEČMtGYČPD]SĤVRE\ 
 YVWĜiNRYiQtPGRIRUP\ 
 JUDYLWDþQtPOLWtPGRIRUP\ 
 
9]KOHGHP N WRPX åH SĜHYiåQi þiVW YRVNRYêFK PRGHOĤ se GQHV Y\UiEt QD 
vstĜikolisech (Obr. 4.1), pod pojmem zpĤVRE YêURE\ UR]XPtPH MHGQDN zpĤsob 
pĜLYHGHQt YRVNX GR GXWLQ\ PDWHþQp IRUP\ D SĜHGHYãtP SDUDPHWU\ YVWĜLNRYiQt
z QLFKå GRPLQDQWQt~ORKXPDMt 
 teplota vstĜLNRYDQpKRYRVNX 
 teplota mateþQp IRUP\ SRþiWHþQt  zpĤVRE FKOD]HQt Y SUĤbČhu 
WXKQXWtYRVNX 
 vstĜLNRYDFtWODNYRVNX 
 rychlost vstĜLNRYiQtU\FKORVW]DSOQČQtGXWLQ\IRUP\ 
 velikost a doba pĤVREHQtGRWODNX 
 doba prodlevy (po ukonþHQtGRWODNXGRRWHYĜHQtPDWHþQpIRUP\.[6] 
 
 
 
Obr. 4.1 =iNODGQtVFKpPDYVWĜLNROLVX>] 
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Obr. 4.2 7\SLFNêSURILOSUĤbČhu tlaku v dutinČmateþQpIRUP\SĜi vstĜLNRYDFtP
cyklu. [6] 
 
 
 
 
Obr. 4.3 VstĜLNRYDFtF\NOXVYVRXĜDGQLFtFKVSHFLILFNêREMHP± teplota. [6] 
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4.2 3RSLVYVWĜLNROLVX 
 
9VWĜLNROLV\ MVRX VWDUp MLå QČNROLN GHVHWLOHWt D MHMLFK NRQFHSFH VH MLå 
]iVDGQČ QHPČQt SRX]H VH Y\OHSãXMt GHWDLO\ Y WHFKQLFNêFK ĜHãHQtFK
konVWUXNFH RYOiGiQt D ~GUåE\ OLVX =iNODGHP OLVX MH SHYQi WXKi D KPRWQi
NRQVWUXNFH VFKRSQi YVWĜHEDW RWĜHV\ D YLEUDFH ]SĤVREHQp SURYR]HP VWURMH
([LVWXMtdvČNRQFHSFHOLVXNWHUpVHSRXåtYDMtYHYČWãLQČSĜtSDGĤSURWRåHMVRX
VFKRSQ\REVORXåLWRGQHMPHQãtFKDå SRYHOPLYHONpIRUP\/LVV&UiPHPQD
REUi]NX a lis VHþW\ĜPLVORXS\QDREUi]NX.  
  
                         Obr. 4.4 9VWĜLNROLV03,V&UiPHP ĜDG\ [12]. 
 
 
 
Obr. 4.5 9VWĜLNROLV03,þW\ĜVORXSRYê ĜDG\>]. 
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5R]KRGXMtFtPL SDUDPHWU\ SUR YêUREX NYDOLWQtFK YRVNRYêFKPRGHOĤ, bez 
ohledu na typ stroje jsou: 
 7HSORWDYRVNXYHYVWĜLNRYDFtPVWURML ± mČODE\EêWNRQVWDQWQtYFHOpP
stroji, tzn. WHSORWD YRVNX Y ]iVREQtNX E\PČOD EêW VWHMQi MDNR WHSORWD
vosku v trysce.  
 Teplota formy. 
 VstĜLNRYDFt WODN ± PČO E\ EêW GRVWDWHþQČ Y\VRNê N ]DMLãWČQt NYDOLWQtKR
SRYUFKXYRVNRYpKRPRGHOX 
 PrĤWRNRYi U\FKORVW ± je nejdĤOHåLWČMãtP SDUDPHWUHP SĜL YVWĜLNRYiQt
sODERVWČQQêFKPRGHOĤQHERPRGHOĤ VQHSUDYLGHOQêPLWYDU\3UĤWRNRYi
U\FKORVW E\ PČOD EêW WDN Y\VRNi DE\ YRVN GRVWDWHþQČ U\FKOH Y\SOQLO
IRUPX DOH ]iURYHĖ E\ PČOD EêW GRVWDWHþQČ SRPDOi N ]DEUiQČQt Y
WXUEXOHQFLDY]QLNXY]GXFKRYêFKEXEOLQ 
 Doba vstĜLNRYiQt D GRED YêGUåH - PČOD E\ EêW GRVWDWHþQi N ]DMLãWČQt
NYDOLWQtKRSRYUFKXYRVNRYpKRPRGHOX>@ 
 
967ě,.2/,6  
 
8PRåĖXMH YVWĜLNRYDW WYUGê YRVN SRG UĤ]QêPL WODN\ ]D SĜHVQČ
NRQWURORYDQpWHSORW\DU\FKORVWLWHþHQt7RXPRåĖXMHSOQLWYHONpþLWHQNRVWČQQp
formy v bezFK\EQp NYDOLWČ %H] Y]GXFKRYêFK EXEOLQ VWXGHQêFK VSRMĤ D
QHGRWHþHQêFKWYDUĤ 
 
'QHãQtYVWĜLNROLV\MVRXVORåLWi]DĜt]HQtVUR]ViKOêPLPRånostmi regulace 
SURFHVXSOQČQtIRUP\1HMPRGHUQČMãtVWURMHMVRXNRPSOHWQČSRþtWDþRYČĜt]HQ\
9HãNHUpSDUDPHWU\VHĜtGtSĜHVGRW\NRYRXREUD]RYNXDNDåGiIRUPDPĤåe PtW
VYĤM VSHFLiOQt SURJUDPSOQČQt 3RþtWDþ MH VFKRSQê UHJXORYDW WHSORWX YRVNX Y
WU\VFH WODN YRVNX Y WU\VFH IRUPČ SUĤWRN YRVNX GR IRUP\ SUĤEČK SOQČQt
7RWRXPRåĖXMHNRQWURORYDWSOQČQtIRUP\SRPRFtĜt]HQtSUĤWRNXFRå poskytuje 
NYDOLWQČMãt YRVNRYp PRGHO\ QHå VWDQGDUGQt NRQWUROD SOQČQt SRPRFt SUĤEČKĤ
WODNĤ. 3ĜL SĜtOLã U\FKOpP SOQČQt PĤåH GRFKi]HW N X]DYtUiQt Y]GXFKX YH
YRVNRYpPPRGHOX D WYRUEČ Y]GXFKRYêFK GHIHNWĤ 3ĜL SĜtOLã SRPDOpP SOQČQt
PĤåHEêWYRVNMLåFKODGQČMãtDPĤåHGRMtWNHVWXGHQpPXVSRML- ]DYDOHQLQČ3ĜL
QiNXSX OLVX QHQt KODYQtP SDUDPHWUHP SRX]H PD[LPiOQt YVWĜLNRYDFt WODN D
PD[LPiOQtYHOLNRVW IRUP\DOHĜHãtVH LPDQXiOQtþLSRþtWDþRYpĜt]HQtDREMHP
jednRKR YVWĜLNX 7HQ MH GiQ YHOLNRVWt YVWĜLNRYDFtKR YiOFH NWHUê WODþt YRVN GR
WU\VN\0D[LPiOQtREMHPMHGQRKRYVWĜLNXPXVtWHG\NRUHVSRQGRYDWVREMHPHP
YVWĜLNRYDFtKRYiOFH.MHGQRPXW\SXYVWĜLNROLVXVHGDMtSĜLYêUREČQDLQVtalovat 
UĤ]QČREMHPQpYiOFH%ČåQČGRVWXSQpMVRXYiOFH- OLWUĤ 
 
 
=È62%1Ë.926.8 
 
'DOãtP ]DĜt]HQtP NWHUp MH QXWQp SUR SURYR] OLVX MH ]iVREQtN YRVNX 8
PRGHUQtFKVWURMĤWRQHQtEČåQê]iVREQtNYRVNXY\KĜtYDQêQDMHGQXNRQNUpWQt
WHSORWXDOHVSHFLiOQtWDQNY\KĜtYDQêYQČNROLNDSDWUHFKQDUĤ]QpWHSORW\7DNWR
VRILVWLNRYDQČ Ĝt]HQê ]iVREQtN YRVNXVHQD]êYiNRQGLFLRQpUQDREUi]NXY
GHWDLOX3URWRåHQDNYDOLWQtYRVNRYêPRGHOPiQHMYČWãtYOLYYVWĜLNRYDFtWHSORW\
.RQGLFLRQpU XPRåĖXMH UHJXORYDW WHSORWX YRVNX YVWXSXMtFtKR GR WU\VN\ OLVX YH
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YHONpP UR]VDKX WHSORW )XQJXMH IDNWLFN\ MDNR FKODGLþ RSURWL WHSORWČ WDYHQt 
YRVNXDQDYêVWXSX]QČMMHSRåDGRYDQêYRVNYNDãRYLWpPVWDYXRWHSORWČFR
QHMEOLåãtNWHSORWČWXKQXWtYRVNX 
 
 
.21',&,21e5  
      
.RQGLFLRQpUX GRGiYi UR]WDYHQê YRVN QHMþDVWČML WDYLþ ]REUD]HQê QD
REUi]NX YGHWDLOX+ODYQtPSUYNHPNRQGLFLRQpUXMHURãWVUHJXODFtWHSORW\
QDNWHUêVHSRORåtGHVN\KURXG\QHERSHOHW\YRVNX1HMOpSHVHWDYtYRVNRYp
SHOHW\ þRþN\ 3UR ]MHGQRGXãHQt PDQLSXODFH V QLPL PĤåH EêW SRXåito 
poGWODNRYpQDViYiQtSHOHWGR WDYLþH1DVWDYHQtP UHJXODFHQD WHSORWX WDYHQt
YRVNX]DþQHUR]WDYHQêYRVNSOQLWNRQGLFLRQpU2SURWLREUi]NXQDNWHUpP
je taviþ QDSRMHQ QD ]iVREQtN YRVNX D Då QiVOHGQČ VH þHUSi YRVN GR
NRQGLFLRQpUXPĤåHEêWWDYLþQDSRMHQQDNRQGLFLRQpUQDSĜtPR7RMDNp]YROtPH
ĜHãHQt RYOLYĖXMH KURPDGQRVW YêURE\ YRVNRYp KRVSRGiĜVWYt SRSĜtSDGČ
VSHFLILFNpXVSRĜiGiQtYVWĜLNROLVĤDSURYR]XQDQLFK[7] 
 
 
 
Obr. 4.6 6FKpPDYVWĜLNROLVXV QiGUåtQDYRVNDWDYLþHP>] 
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=È9ċ5 
 
&tOHPEDNDOiĜVNpSUiFHE\ORVKURPiåGLWLQIRUPDFHRWHFKQRORJLLSĜHVQpKR
liWt PHWRGRX QD Y\WDYLWHOQê PRGHO D ]HMPpQD Y\WYRĜLW SĜHKOHG PDWHULiOĤ D
]DĜt]HQtSRXåtYDQêFKSĜLYêUREČYRVNRYêFKPRGHOĤ  
V SUYQtþiVWLMHSRSViQSURFHVRG]DþiWNXYêURE\YRVNRYpKRPRGHOXDåSR
RGOpYiQt7HFKQRORJLHMHSRSViQDRNUDMRYČ 6WČåHMQtþiVWMH]DPČĜHQDQDGUXK\
YRVNĤ NWHUpVHSĜL WpWR WHFKQRORJLL GDMt SRXåtW -VRX]GHSRSViQ\YODVWQRVWLD
VORåHQt NWHUpPXVtYRVN\VSOĖRYDWDE\E\ORPRåQp MHSRXåtW YHVOpYiUQČSUR
YêUREXPRGHOX -H ]GH WDNp XYHGHQR ]iNODGQt UR]GČOHQt YRVNRYêFK VPČVt8
MHGQRWOLYêFK UR]GČOHQt MH SRSViQR NG\ D QD FR VH SRXåtYDMt 9 SUiFL MVRX
XYHGHQ\ ]SĤVRE\ YêURE\ YRVNRYpKR PRGHOX 9êURED YRVNRYpKR PRGHOX VH
SURYiGt KODYQČ QD YVWĜLNROLVHFK 9 SRVOHGQt NDSLWROH MH SRSViQD þLQQRVW
YVWĜLNROLVXDMVRX]GHXYHGHQ\ XNi]N\YVWĜLNROLVĤ 
7HFKQRORJLH Y\WDYLWHOQpKR PRGHOX QHER WDNp ORDVW ± foam je 
v VRXþDVQRVWL YHOPL SHUVSHNWLYQt PHWRGRX QD YêUREX SĜHVQêFK D WYDURYČ
VORåLWêFK VRXþiVWt =HMPpQD VH SRXåtYi SUR VRXþiVWL X NWHUêFK MH SRWĜHED
GRViKQRXWYHONpSĜHVQRVWLDNWHUpSRRGOLWtXåQHMVRXSRWĜHEDGiOHREUiEČW1D
SĜHVQRVWL OLWt WHG\ YHOPL ]iYLVt 7RXWR WHFKQRORJLt MVRX Y\UiEČQ\ WDNp YêUREN\
NWHUp MLQRX WHFKQRORJLt QHMGRX Y\URELW 2GOLWN\ Y\UiEČQp WRXWR WHFKQRORJLt MVRX
GRGiYiQ\ GR OHWHFNpKR DXWRPRELORYpKR HQHUJHWLFNpKR ]EURMDĜVNpKR D
]GUDYRWQLFNpKRprĤmyslu. 
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